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I. Basis of the report 

1 With reqard to the elements of the international application (Replacement sheets which have been Wished to 
' 7e eceMngoZe in response to an invitation under Article 14 are referred to ,n th,s report as ■ong.nally f,led 
md^MammBd to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)). 
Description, pages: 



1-13,16,17, 
19-63 

14,15,18 



as originally filed 



as received on 



22/06/2001 with letter of 



22/06/2001 



Claims, No.: 

1-29 



as received on 



22/06/2001 with letter of 



22/06/2001 



Drawings, sheets: 

1/83-83/83 as originally filed 



Sequence listing part of the description, pages: 

2-75, filed with the letter of 29.05.00 

2 With reqard to the language, all the elements marked above were available or furnished to this Authority in the 
Huage in wNch the international application was filed, unless otherwise ind.cated under th,s .tern. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3 With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
IrtlmSal preliminary examination was carried out on the basis of the sequence l.sfng. 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 
8 furnished subsequently to this Authority in written form. 

El furnished subsequently to this Authority in computer readable form. 

B The statement that the subsequently furnished written sequence listing does not go beyond the disclosure .n 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 
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4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

B ■ TO s repod has been — - as ■ T ^ ^ ^ ^ ^ ^ ^ 

report.) 

see separate sheet 

6. Additional observations, if necessary: 



2 



IV Lack of unity of invention 

1 . ln response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 
IE paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

D This A*o«y found M .he reopen. o f uni* 0, -13 no. copied and chose. according ,0 Rule 
° IS 1 r.o invite .he applicant .o res.nct or pay addrtional fees. 
3. This Authon* — ,e —n, 0, U n ity o, ,nven.io„ in accordance w«h R *s ,,,, m and ,3.3 is 

□ complied with. 

S not complied with for the following reasons: 
see separate sheet 

4 Conseo,en,, y , .a ,o„o„,n g pads 0, *. —na, app„ca to »e,e .a s U h,ec, o, in,e m a«on, prewar, 
' examination in establishing this report: 

B all parts. 

□ the parts relating to claims Nos. . 

t ..nder Article 35(2) with regard to nove.ty, inventive step or industrial applicability; 
V Reasoned statement under Article it>w wiui ' » 
citations and explanations supporting such statement 

1. Statement 
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Novelty (N) 
Inventive step (IS) 



Yes: 
No: 

Yes: 
No: 



Industrial applicability (IA) Yes: 

No: 



Claims 1-2,4-29 

Claims 3 

Claims 4 

Claims 1-3,5-29 

Claims 1-29 
Claims 



2. Citations and explanations 
see separate sheet 

datms areTully supported by the description, are made, 
see separate sheet 
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D1 : WO 96 30519 A (UNIV WASHINGTON ;UNIV ST LOUIS (US); ST GEME 
JOSEPH W III (US); BA) 3 October 1996 (1996-10-03) 

D2- GEMEJWSETAL: -CHARACTERIZATION OF THE GENETIC LOCUS 
ENCODING HAEMOPHILUS INFLUENZAE TYPE B SURFACE FIBRILS- 
JOURNAL OF BACTERIOLOGY.US.WASHINGTON, DC, vol. 178, no. 21 , 
November 1996 (1996-11), pages 6281-6287, XP000863110 ISSN: 0021- 9193 

D3- BARENKAMPSJETAL: IDENTIFICATION OF A SECOND FAMILY OF 
HIGH-MOLECULAR-WEIGHT ADHESION PROTEINS EXPRESSED BY NON- 
TYPABLE HAEMOPHILUS INFLUENZAE" MOLECULAR 

MICROBIOLOGY,GB,BLACKWELL SCIENTIFIC, OXFORD, vol. 19, no. 6, 1996, 
pages 1215-1223, XP000579265 ISSN: 0950-382X 



Item 



The amendment of Claim 3 is not a.lowable under Articles 19(2) and 34 (2) <b) PCT. 
Additional feature "N-truncated protein having the ability to bind to human eprthehal 
cells" is not disclosed in the description as originally filed. For the N-truncated 
hia proteins it is only described that immunization causes protection aga.nst 
colonization (see Examples). 

Item IV 

The present set of claims are not linked in manner so as to form a single general 
inventive concept as required under Rule 1 3(1 ) PCT. 

The problem underlying the invention of the present application ,s the prov.s-on of a set 
of nucleotide and amino acid sequences of adhesion (Hia) from non-typeab.e stra.ns of 
Haemophilus influenzae. 

The solution is represented by the set of amino- and nucleic acid sequences as set 
forth in SEQ. ID. Nos 23-36. 

The international patent application WO9630519 discloses adhesins from non-typeab.e 
Lrains of Haemophilus influenzae, as well as methods for their recombinant products 
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and their use in immunogenic compositions and production of antibodies (see abstract, 
example 3, page 82-84). 

Genes from non-typeable H. influenzae coding for Hia adhesins are also disclosed by 
St. Geme et al. in Infection and Immunity (1998, p. 364-368, see abstract). 

Therefore the concept of DNA encoding adhesins from non typeable H. influenzae is 
not new. In consequence, the different adhesins of the present applicat.on fall a 
posteriori into 6 groups of alleged inventions. 

1 . Claims 1 -27 (partially) 

An isolated and purified nucleic acid molecule having a sequence as set forth in 
SEQ ID NO 23 encoding an polypeptide of a Haemophilus influenzae adhesion 
having the primary structure as set forth in SEQ ID NO. 24. Vectors for the 
recombinant production of said adhesion, immunogenic compositions conta.n.ng 
the same. 

2 An isolated and purified nucleic acid molecule having a sequence as set forth in 
SEQ ID NO. 27 encoding an polypeptide of a Haemophilus influenzae adhes.on 
having the primary structure as set forth in SEQ ID NO. 28. Vectors for the 
recombinant production of said adhesion, immunogenic compositions conta.nmg 
the same. 

3 An isolated and purified nucleic acid molecule having a sequence as set forth in 
SEQ ID NO. 29 encoding an polypeptide of a Haemophilus influenzae adhes.on 
having the primary structure as set forth in SEQ ID NO. 30. Vectors for the 
recombinant production of said adhesion, immunogenic compositions containing 
the same. 

4 An isolated and purified nucleic acid molecule having a sequence as set forth in 
SEQ ID NO 31 encoding an polypeptide of a Haemophilus influenzae adhesion 
having the primary structure as set forth in SEQ ID NO. 32. Vectors for the 
recombinant production of said adhesion, immunogenic compositions conta.n.ng 
the same. 
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An isolated and purified nucleic acid molecule having a sequence as set forth m 
SEQ ID NO. 33 encoding an polypeptide of a Haemophilus influenzae adhesion 
having the primary structure as set forth in SEQ ID NO. 34. Vectors for the 
recombinant production of said adhesion, immunogenic compositions conta.n.ng 
the same. 

An isolated and purified nucleic acid molecule having a sequence as set forth in 
SEQ ID NO. 35 encoding an polypeptide of a Haemophilus influenzae adhesion 
having the primary structure as set forth in SEQ ID NO. 36. Vectors for the 
recombinant production of said adhesion, immunogenic compos.t.ons conta.n.ng 
the same. 



Item V 

1 . Novelty: 



Claim 3 is not allowable under Article 33 (2) PCT. 

Due to the generic and broad definition (especially the wording "truncated and 
"expressible" of said claim (see also item VIII) all sorts of H. influenza adhesion 
encoding nucleotides fall under the definition of Cla.m 3. 

,n other words all adhesion nucleotides encoding for any adhes.on being shorter 
(i e truncations of only one or two amino acids) than an adhesion of the present 
application lies within the definition such as those of D1 (see e * ^™ 
comparisons of the Search Examiner page 6, in comparison with GSP.R99394 is 
shorter than no SEQ ID 28). 



2. Inventive step 



D1 is considered to represent the closest prior art document. D1 teaches 
Haemophilus adhesion proteins nucleic acids and derived vacc.nes. SEQ ID NO 
36 of the present application has 97% identity with the amino acid sequence of 
D1 , SEQ ID NO 32 has 79% identity with the amino acid sequence of D1 
(Sequence Comparisons of the Search Examiner). 

The problem of the present application is to provide further H. mfluenza adhes.ons 
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o. said genes or proteins having no particular unexpected effect (Cla,m 3). 
,n consequence, the present claims 1-3, 5-29 are no. allowable under Article 33 
(3) PCT. 

The specific truncated Hia proteins of Claim 4 fulfil the requirements under Article 
33(2) and (3) PCT. 

The essentia, difference with D1 is the truncated form where* <*»*^ 
sequence is deleted causing a higher expression ,n E. col,. Sa,d truncated 

^L^nTe^runcated hia proteins o, claim 4 are no, deHvahle from D1 or 
any other document cited in the Search Report. 



Item VIII 
1. 



technical features (Article 6 PCT). 



The same applies to claim 15. 
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Independent Claim 3 does not disclose any true technical features. The only 
characteristic of the claimed nuc.eic acids is that they are "truncated and 
-expressible as inclusion bodies". In consequence, said claim ,s vague and thus 
not clear (Article 6 PCT). 

The Applicant shou.d prove whether the strains of Claim 27 are known by the 
skilled person. Otherwise said claim is not clear. 
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generate the sites. Upperstrand (SEQ ID No.. 50) lower 
strand (SEQ ID No. : 51) . 

Figure 7A shows the construction of plaemids DS- 
2242-1 and DS-2242-2 that contain the T7 promoter and 
full-length NTHi strain 33 hia gene, the E. coli cer 
gene and the kanamycin resistance gene. Restriction 
enzyme sites are: A, AlwN I; B, BamH I; Bg, Bgl II; H, • 
Hind III; K, Kpn I; N, Nde I; Ps, Pat I; R, BcoR I; S, 
Sal I; sm, Sma I; Xb, Xba I; Xho. Xho I. Other 
abbreviations are: T7p, T7 promoter; ApR, ampicillin 
resistance; KanR, kanamycin resistance; ttl, 
transcription terminator 1 from trpA; tt2, 
transcription terminator .2 from T7 gene 10. 

. Figure 7B shows the oligonucleotides used to 
generate the 5 '-end of the strain 3 3 Aia gene coding 
strand (SEQ ID. No. : 52), complementary strand (SEQ ID 
No.: 53), and encoded amino acid sequence (SEQ ID No.:. 
54). 

Figure 8A shows the construction of plasmid DS- 
2340-2-3 that Contains the T7 promoter and the V38 hia 
I gene from strain 33, the B- coli cer gene and the 
kanamycin resistance gene. Restriction enzyme sites 
are: B, BamH I; Bg, Bgl II; H. Hind III; N, Nde I; Ps; 
Pet I; R,. EcoR I; S, Sal I; Sn, SnaB I; Xb, Xba I. 
other abbreviations are: T7p, T7 promoter; ApR, 
ampicillin resistance; KanR, kanamycin resistance; ttl, 
transcription terminator . 1 from trpA; tt2, 
transcription terminator 2 from T7 gene 10. 

Figure 8B shows the oligonucleotides used to PGR 
amplify the 5 '-end of the truncated hia gene. Sense 
(S2B6.SIi): SBQ ID No: 60, encoded amino acids SEQ ID 
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No: 61; antisense (6287. SL) SEQ ID No: 18, complement 
SEQ ID no: 19, encoded amino acids SEQ ID No: 20. 

Figures 9A and 9B show the construction of. 
plasmids DS-2447-2 and DS-2448-17, that contain tandem 
copies of the T7 V38 hia. dD and T7 V38 ilia (33) 
genes, respectively. Restriction enzyme sites are: B, 
BamH I; Bg, Bgl II; H, Hind III; Ps; Pat I; R, EcoR I, 
S, Sal I; Xb, Xba I. Other abbreviations are: T7p, T7 
promoter; ApR, ampicillin resistance; KanR, kanamycin 
resistance; CAP, calf alkaline phosphatase; ttl, 
transcription terminator 1 from trpA, tt2, 
transcription terminator 2 from T7 gene 10. 

Figure 10 shows the expression of rHia. Panel A: 
lane l, full-length rHia (ll) no induction; lane 2, 
full-length rHia (11); lane 3. E21 rHia (11); lane 4, 
T33 rHia (ll); lane 5, V38 rHia (11); lane 6,. N52 rHia 
Panel B: lane 1, V38 rHia (11) no induction; 
lane 2, V38 rHia (ll); lane 3, V38 rHia (11) /per. 

Figure 11 shows a purification scheme for rHia 
proteins. Abbreviations are: SP, supernatant; PPT, 
precipitate; DTT,. dithiothreitol; 00, octyl glucoside; 
(x) means discarded. 

Figure 12, having panels A and B, shows the SDS- 
PAGE analysis of purified rHia. Panel A shows purified 
V38 rHia protein from strain 11 and panel B shows 
Ipurified V38 rHia protein from strain 33. Lane 1, 
molecular weight markers; lane 2, whole- cell lysate; 
lane 3, crude extract; lane 4, purified rHia protein. 

Figure 13, having panels A, B and C, shows the 
letability of V3B rHia (11). Panel A shows samples 
stored at 4°C without glycerol. Panel B shows samples 
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Moraxella catarrhal!* high molecular weight proteins 

(200 kDa) from strains 4223 and LES-1 (SEQ ID' Nob. 48, 
49). Asterisks, within sequences indicate stop codons, 
but below the sequence- they indicated sequence 
homology. Dots indicate identical residues. The 
sequence alignments were prepared by direct, 
comparison of the . amino acid sequences of the 

respective proteins. • 

Figure 29 shows the oligonucleotides used to PCR 
amplify the 5' end of • the hia gene at the S44 truncated 
position. Sense (6817. SL) SEQ ID NO: 55, encoding amino 
acids. SEQ ' ID No: 56; antisenee (681B.SL) SEQ ID No: 
57/ complement SEQ ID No: 58, encoded amino acids SEQ 
ID No: 59. 

Figure 30 shows the construction of plasmid JB- 
2930-3 that- contains the S44 hia gene from NTHi strain 
11 and the E. coll cer gene and the T7 promoter. 
Restriction enzyme sites are: B, BamH I; Bg, Bar! II; K, 
Kpn I; N, Ndc I; P, PBt I; R, ECoR I; S, Sal I; Sm, Sma 
I; Sty, Sty I; Xb, Xba I, Xho, Xho I. Other 
abbreviations are: T7p; T7 promoter; ApR, ampicillin 
resistance; KanR, kanamycin resistance; CAP, calf 
alkaline phosphatase; ttl transcription terminator 1 
from trpA; tt2, transcription terminator 2 from.T7 gene 
10. 

Figure 31 shows SDS-PAGE analysis of the 
expression of rHia from S44. Lane 1, expression from 
pBT S44 vector at time 0 (no induction); lane 2 
expression from pET S44 vector after 4 hours induction; 
lane 3 expression from JB-2930-3 after 4 hours 
induction. 
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claims 

1 An isolated and purified nucleic acid molecule encoding a Haemophilus 
infi\enzae adhesin (Hla) protein of a strain of Haemophilus Influenzae having: 

(a) a DNA sequence selected from the group consisting of those 
shown In Figures 18, 20. 21, 22. 23, 24 and 25 (SEQ ID Nos: 23. 27. 
29, 31. 33, 35, 37); or 

(b) a DNA. sequence encoding a Haemophilus influenzae adhesin 
(Hia) protein having an amino acid sequence selected from the group 
consisting of those shown in Figures 18, 20. 21. 22. 23, 24 and 25 
(SEQ ID Nos: 24, 28. 30. 32. 34, 38. 38). 

2 I An isolated and purified nucleic acid molecule encoding an N-truncated 
Haemophilus influenzae adhesin (Hla) protein of a strain of Haemophilus 
Influenzae which is amplrfiable by a pair of nucleotides which are selected 

from the group consisting of. 

SEQ ID No: 7 and SEQ ID No: 15 
SEQ ID No: 9 and SEQ ID No: 15 
SEQ ID No: 11 and SEQ ID No: 15 

SEQ ID No: 13 and SEQ ID No: 15 
SEQ ID No: 55 and SEQ ID No: 57 
An isolated and purified nucleic acid encoding an N-truncated 
Haemophilus influenzae adhesin (Hla) protein of a strain of Haemophilus 
Influenzae expressed as inclusion bodies, Said N-truncated protein having the 
ability to bind to human epithelial cells. 

4 The nucleic .acid molecule of claim 3 which encodes a truncated Hla 
p'rofciln selected from the group consisting of the E21, T33, V38 and N52 
truncations of Haemophilus influenzae, strain 11 and the V3B truncation of 
Haemophilus Influenzae strain 33. 

5. A vector for transforming a host comprising the nucleic acid molecule 
of claim 1. 
6. 



of any one of claims 2 to 4. 



7. 
8. 



A vector for transforming a host comprising the nucieic acid molecule 



The vector of claim 5 or 6 which is a plasmid vector.. 
The vector of claim 7 wherein said plasmid vector has the Identifying 



characteristics of a plasmid which is selected from the group consisting of: 
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DS-2008-2-3 as shown In Figure 1A 
DS-21 86-1-1 as. shown in Figure 5A 
DS-2201-1 as shown In Figure 5A 
DS-21 88-2-1 as shown in Figure 5A 
DS-21 68-2-6 as .shown In Figure 5A 
IA-191-3-1 as shown In Figure 32 
A vector for transforming a host, comprising a nucleic acid molecule 



encbdlng a full-length Haemophilus Influenzae adhesin (Hia) protein as 
claTied in claim 1 or N-truncated Haemophilus Influenzae adhesin (Hla) 
protein as claimed in any one of claims 2 . to 4 and a promoter operatively 
contacted to said nucleic acid molecule for expression of said full-length or 
trun sated Hia protein. 

1 0. 1 The vector of claim 9 further comprising the car gene of E. coli. 

11. The vector of claim 9 which is a plasmid vector. 

12. The vector of claim 1 1 wherein said plasmid vector has the identifying 
characteristics of a plasmid vector which is selected from the group consisting 
of: 

BK-96-2-1 1 as shown In Figure 6A 
DS-2242-1 as shown in Figure 7A 
DS-2242-2 as shown In Figure 7A 
DS-2340-2-3 as shown in Figure 8A 
DS-2447-2 as shown in Figure 9A 
DS-2448-17 as shown in Figure 9B 
JB-2930-3 as shown in Figure 32 

13. | A host cell transformed by a vector as claimed in claim 5, 6 or 9 and 
expressing a protective Haemophilus influenzae adhesin (Hia) protein of a 
non-typeable strain of Haemophilus. 

14. The host cell of claim 1 3 which is a strain of E. coil. 

1 5. A recombinant protective Haemophilus influenzae adhesin (Hla) protein 
of a itraln of Haemophilus influenzae producible by the transformed E. coli of 
claim! 1 4 or an immunogenic fragment thereof. 
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16 | An Immunogenic composition, comprising at least one 
imLologically-active component aelected from the group consisting of: 

( A) an isolated and purified nucleic acid molecule encoding a 
Haemophilus influenzae adhesln (Hia) protein of a strain of Haemophilus 

infli lenzae having: . 

(a) a DNA sequence selected from the group consisting of 

those shown in Figures 18. 20. 21 , 22, 23. 24 and 25 (SEQ ID 
Nos: 23, 27, 29, 31 , 33, 35, 37); or 

(b) a DNA sequence encoding a Haemophilus Influenzae 
adheein (Hia) protein having an amino acid sequence selected 
from the group consisting of those shown In Figures 18. 20. 21, 
22 23, 24 and 25 (SEQ ID Nos: 24, 28. 30. 32. 34. 36. 38); 

(B) an isolated and purified nucleic acid molecule encoding an N- 
tmnLd Haemophilus influenzae adhesin (Hia) protein of a strain . of 
HaLphilus influenzae which is amiable by a pair of nucleofdee which 

are Llected from the group consisting of: 
I SEQ ID No: 7 and SEQ ID No: 15 

SEQ ID No: 9 and SEQ ID No: 1 5 
SEQ ID No: 1 1 and SEQ ID No: 15 
SEQ ID No: 13 and SEQ ID No: 15 
SEQ ID No: 55 and SEQ ID No: 57; 
(C) ah isolated and purified nucleic acid molecule encoding a 
trunLd Haemophilus Influenzae adhesln (Hla) protein of a strain of 
Haelophilus influenzae expressed as Induslon bodies, said N-truncated 
protJin having the ability to bind to human epithelial cells; and 

I (D) a recombinant protective Haemophilus influenzae adhes.n (H.a) 
protin of a strain of Haemophilus Influenzae producible by a strain of E. col, 
transformed by an expression vector as claimed in claim 5, 6 or 9; and 

a pharmaceutically-acceptable carrier therefor. . 
17 The immunogenic composition of claim 16 formulated as a vaccine for 
/„ vl administration to protect against disease caused by Haemophilus. 
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18) The immunogenic composition of claim 16 m combination with a !; 
tietina molecule for delivery to specific cell, of the Immune system or to 

mucosal surfaces, 

isj-rhe Immunogenic composition of Calm 16 formulated as a ., 
midropartlcla, capsule or liposome preparation. 

Z0 J The immunogenic composition of claim 16 further compnslng an , 

jtiA method for Inducing protection against disease caused by 
He'LpMt*. comprising administering to a susceptible host an effective 
amount of the Immunogenic composition of claim 18. 

22 I The method of claim 21 wherein the susceptible host is a human. 

23 A method for the production of a protective Hesmophto Mmw 
adhlsin (Hia) protein of a non-typesble strain of HaemopMus Muenzae. 

whidh comprises: 

transforming a host with a vector as claimed in claim 6, 
growing the host cell to express the encoded truncated Hia, and 
Isolating and purifying the expressed Hia protein. 
The method of claim 23 wherein the host cell Is E. coli. 
The method of claim 23 wherein said encoded truncated Hia .s 
expressed in inclusion bodies. 

26 I The method of claim 25 wherein said isolation and punflcafon of the 

expressed Hia Is effected by: 

| disrupting the grown transformed ceils to produce a supernatant and 

the inclusion bodies, u 

solubilteing the inclusion, bodies to produce a solution of the 

recombinant Hia. 

chromatographically purifying the solution of recombinant Hia free from 

cell debris, and 

Isolating the purified recombinant Hia protein. 
27 The method of claim 23 wherein said non-typeable strain of 
Haemophilus Is selected from the group consisting of strains 11. 33. 32, 29, 
M407 ,K9. K22and12. 
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25. 
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The method of claim 23 wherein said vector includes the T7 promoter 
ani said £ coli Is cultured In the presence of an Inducing amount of lactose. 



29. 



A pair of nucleotide sequences capable of amplifying and generating a 
nuileic add molecule encoding an N-truncated Haemophilus influenzae 
adhesln (Hia) protein of a strain of Haemophilus influenzae, which pair of 
nucleotides Is selected from the group consisting of: 
SEQ ID No: 7 and SEQ ID No: 15 
SEQ ID No: 9 and SEQ ID No: 15 
SEQ ID No: 1 1 and SEQ ID No: 15 
SEQ ID No: 13 and SEQ ID No: 15 
SEQ ID No: 55 and SEQ ID No: 57 
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1 Claims: 1-27 (in part) 

a„ and purified ^^^^ 

sequence as set forth in seq.ia ^ le of an 
lilting, encoding ^/"S^aviSg primary structure as 
Haemophilus IjfluenzM if of the sequence listing. Vectors 

S f fr Said ^v'"— 6 

compositions containing the same. 

2 Claims: 1-27 (in part) 

An uolated and purified nucule ac,< 

ffiBE encodOT -Sr h l d ».:rpr?itrrsrructure as 
Haemophilus 1nfl«»«« |f se^ueSce listing. Vectors 

for rfeillnantprodu^orof said adhesln, ,.«««« 
compositions containing the same. 

3. Claims: 1-27 0" Part) 

An isolated and purified nucleic add -'ecule^aving a 

"??fn" ScooW "SfeffS?^^. as 

Haemophilus 1nf luenzae If^^^e listing. Vectors 

expositions containing the same. 

4 Claims: 1-27 (1« Pa rt > 

An ,s.lated and purified nucleic add »™»J£™ ' 
sequence as set forth in S^-ia-i™- an 
listing, encoding f °^ a " ^l^haJiJg primary structure as 
Haemophilus influenzae J^^^Xuenct listing. Vectors 

£ ^rM^'S^^ sa1d adh6Sln ' 1mnUn0genlC 
expositions containing the same. 

5 Claims: 1-27 (in part) 

-x^h nurieic acid molecule having a 
An isolated and purified nucleic ac^ ^ ^ 

sequence as set forth in ^q.ia." lecule of a n 
listing, encoding for an amlnoacid mo >J structure as 
Haemophilus Influenzae adh esi "^JgJJw ^ting. Vectors 
£ -S 'n^uc^ ofsaid adhesm, in.unogenic^ 
— page L of 2 
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compositions containing the same. 
6. Claims: 1-27 (in part) 

«ii/-ipie acid molecule having a 
An isolated and P^ified nucleic acio m nce 

sequence as set forth in 2i2tfd »l.cul« of an 
listing, encoding for an amino acio structure as 

Haemophilus influenzae adhesin having p ^ ye 

Tor rrtf!'^ " id adh6Sln ' immUn096nlC 
impositions containing the same. 

7 Claims: 1-27 (in part) 

An isolated and purified nucleic acid -lecule^aving a 

K SeS J« S& ^ as 

Haemophilus Influenzae adh esi J^ng^ y y 

S STJ^n^-^^ adh6Sin ' immUn09enlC 
compositions containing the same. 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



international application No. PCT/CA00/00289 



I. Basis of the report 

wdwnoi t annexed to this report since they do not contain amendments (Rules 70.16 and 70.17)}: 
Description, pages: 



1-13,16,17, 
19-63 

14,15,18 



as originally filed 



as received on 



22/06/2001 wHh letter of 



22/06/2001 



Claims, No.: 

1-29 



as received on 



22/06/2001 with letter of 



22/06/2001 



Drawings, sheets: 

1/83-83/83 



as originally filed 



Sequence listing part of the description, pagea: 

2-76, filed with the letter of 29.05.00 

These elements were available or furnished to this Authority in the following language: . which is: 

□ the language of a translation furnished for the purposes of the International search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

O the language of a translation furnished tor the purposes of International preliminary examination (under Rule 
65.2 and/or 55.3). 

a with reoard to any nucleotide and/or amino eold sequence disclosed in the International application, the 
SISKW^ "as carried out on ths basis of the ssquence llstmg: 

□ contained In the International application in written form. 

□ filed together with the International application In computer readable form. 
E furnished subsequently to this Authority in written form. 

R furnished subsequently to this Authority In computer readable form. 

the international application as filed has been furnished. 

listing has been furnished. 



m PCT/l PEA/409 (Boxas I-VIII. Sheet 1) (Jirfy 1998) 
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gjgar" PCT/CA00/00269 

4. The amendments have resulted In the cancellation oft 

□ the description, pages: 

□ the claims, Noa.: 

□ the drawings, sheets: 

(An, rvte*™, MM* m* *■ 

report.) 

see separate sheet 

6. Additional observations, H necessary: 



IV. Lack of unity of Invention 

. i • u-*:*- *nair*~* — aHHWnnni f ass the aoplicant has; 

1 . In response to the Invitation to reatfioi »■ M«y — 

□ restricted the claims, 
H paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees, 

2 □ This Authority found that the requirement of unity of Invention Is not complied and chose, according to Rule 

«^«••'^^-^ - ^*•^^ ,-,,M " 1M • 1 "" d1M,, 

□ complied with, 

B not compiled with tor the following reasons: 
eta separata sheet 

examination In establishing this report: 
E9 all parts. 

C3 the parts relating to claims Nos. - 

V. Reeaoned ^mant under Art.Ce 3*2 > wUH rejard to novdty. invent etap or .nduetHa. appUeaU.Ky; 

ehationa and explanation* supporting auch atatament 
1. Statement 



PCT/1PEA/409 (Boxes l-VM. Sheet 2) <Juty 1898) 
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gg^r R ^ M ' NARY ,n te .a ti on a ,app M on N o. PCT/CA00/00269 

r ss: a 2,4 ' 29 

Inventive step (IS) Yes: Claims 4 

No: Claims 1-3,5-29 

Industrial applicability (I A) Yes: Claims 1-29 

No: Claims 

2. Citations and explanations 
see separate sheet 

Vlll. Certain obeervatlons on the International application .«.■«.-.« 
The fol.owln fl observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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D1 : WO 96 30519 A (UNIV WASHINGTON ;UNIV ST LOUIS (US); ST GEME 
JOSEPH W III (US); BA) 3 October 1 996 (1996-1 0-03) 

D2 : GEMEJWSETAL: -CHARACTERIZATION OF THE «^I£CUS 
ENCODING HAEMOPHILUS INFLUENZAE TYPE B SURFACE FIBRILS 
JOURNAL OF BACTERIOLOGY.US.WASHINGTON, DC. vol. 178, no. 21 , 

(1996-11). pages 6281-6287. XP000863110 ISSN: 0021- 9193 

D3- BARENKAMPSJETAL: IDENTIFICATION OF A SECOND FAMILY OF 
H?GH MOLECULAR-WEIGHT ADHESION PROTEINS EXPRESSED BY NON- 
TYPABLE HAEMOPHILUS INFLUENZAE' MOLECULAR 
M1CROBIOLOGY.GB.BLACKWELL SCIENTIFIC. OXFORD, vol. 19. no. 6, 1996. 
pages 1215-1223, XP000579265 ISSN: 09S0-382X 



Item I 



The amendment of Claim 3 Is not allowable under Articles 19(2) and 34 (2) (b) PCT. 
TddZal feature "N-truncated protein having the ability to bind to human epUhellal 
c^rno^solosed in the description as originally filed. For the N-truncated 
hla proteins it Is only described that Immunization causes protection aga.net 
colonization (see Examples). 

Item IV 

The present set of claims are not linked in manner so as to form a single general 
inventive concept as required under Rule 1 3(1 ) PCT. 

ZlbL underlying*, invention of the preaent application lathe P™f * » 
tfnuTotte and am.no acid sequences of adhesion (Hi.) from non-«ypeable «ra,ne of 
Haemophilus influenzae. 

The solution is represented by the set pf amino- end nucleic acid sequences as set 
forth In SEQ. ID. Nos 23-36. 

The international patent application WO9630519 discloses adheslns from non-typeable 

influenzae, as well as methods for meir recombinant product 
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seived: 9/13/01 2:07PM; 4185851183 - s- Shoemaker & Mattare Ltd. ; Page 29 

SENT BY:SIMBAS ; 9-13-01 •; 2:45PM I ■ S1MBAS-* 70341 5081 3 ;#29 



INTERNATIONAL PRELIMINARY .ntematlona. application No. PCT/CAOO/00289 
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and their use in immunogenic compositions and production of antibodies (see abstract, 
example 3, page 82-84). 

Genes from non-typeable H. influenzae coding for Hia adhesins are also disclosed by 
St. Geme et al. In Infection and Immunity (1 998, p. 364-368, see abstract). 

Therefore the concept of DNA encoding adhesins from non typeable H. influenzae Is 
not new. In consequence, the different adhesins of the present applicat.on fall a 
posteriori Into 6 groups of alleged inventions. 

1. Claims 1-27 (partially) M *« rtrt hi n 
An isolated and purified nucleic acid molecule having a sequence as set forth in 
SEQ ID NO. 23 encoding an polypeptide of a Haemophilus influenzae adhesion 
having the primary structure as set forth in SEQ ID NO. 24. Vectors for the _ 
recombinant production of said adhesion, immunogenic compositions containing 

the same. 

An Isolated and purified nucleic acid molecule having a sequence as set forth In 
SEQ ID NO. 27 encoding an polypeptide of a Haemophilus influenzae adhesion 
having the primary structure as set forth In SEQ ID NO. 28. Vectors for the 
recombinant production of said adhesion, immunogenic compositions contaln.ng 



2. 



the same. 



3. 



An isolated and purified nucleic acid molecule having a sequence as set forth In 
SEQ ID NO. 29 encoding an polypeptide of a Haemophilus Influenzae adhesion 
having the primary structure as set forth in SEQ ID NO. 30. Vectors for the 
recombinant production of said adhesion, immunogenic compositions containing 



the same. 



4. 



An Isolated and purified nucleic acid molecule having a sequence as set forth In 
SEOW 31 encoding an polypeptide of a Haemophilus influenzae adhes.on 
having the primary structure as set forth in SEQ ID NO. 32. Vectors for the 
recombinant production of said adhesion, immunogenic compositions containing 



the same. 
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< An Isolated and purified nucleic acid molecule having a sequence as set forth In 
SEOJD NO 33 encoding an polypeptide of a Haemophilus influence adhesron 
having the primary structure as set forth in SEQ ID NO. 34. Vectors for the 
SI production of said adhesion, immunogenic composite conning 

the same. 

6 An isolated and purified nucleic acid molecule having a sequence ae set for* ih 
SCO ID NO. 35 encoding an polypeptide of a Haemophilus Influenzae adhesion 

nasally, orrr™ , . 

nTmCS pZ<*on of said adhesion, immunogenic compositions contalmng 

the same. 



Item V 

1. Novelty: 



rinim 3 is not allowable under Article 33 (2) PCT. 

D^to Cleric end broad definition (especially the wording "tmncated- and 
^ re^of said Calm (see also Rem VIII) all sorts of H. Influenza adhes»n 
encodingnucleotldesfallunderthedeflnitlonofClaim3. „,„„.,,„,,„ 
fn S words all adhesion nucleotides encoding for any adhesion being short. 

? e Sons of only one or two amino acids) than an adherton of the^sent 

app. X lies Wth J«» deflnUlon such as those „ D1 (see e* .equenc. 

comparisons of the Search Examiner page 6. in companson writ, GSP.R99384 

shorter than no SEQ ID 28). 



2, Inventive step 



D1 is considered to represent the closest prior art document. D teaehw 
Hemophilus adhesion proteine nucleic acids and derived vaccnee. SEQ ID NO , 
^Z. resent application has ,7% ider*y wRh the amino^ >« o, 
D1, SEQ ID NO 32 has 79% identity with the amino acid sequence of D1 

icinunnce Comparisons of the Search Examiner). 

^TbS. present application Is to provide further H. Influenza adherens 



PCT/Separaia SheeWOS (Sheet 3) (EPO-Aprt 1897) 



ceived : 9/13/01 2:09PM; 41 65951 1 ©3 -> Shoemaker & Mattare Ltd.; Pago 31 

SENT BYJSIMBAS . ; 9-13-01 ; 2 = 50PM ;■ SJJHBAS-> 70341 5081 3 .#31 



INTERNATIONAL PRELIMINARY No. PCT/CA00/00288 
EXAMINATION REPORT- SEP ARATE SHEET 

oroteins and their encoding genes. As soon ae one family member of the 
Hemophilus Mb*- adhesion protein, He genethe recombinant prrfuct,on and 
immunological use Is known. It is routine for a skilled person to determme 
• luITsim J members from «her strains of said proteins the* Immunogemc 
f raaments and their encoding genes. 

„ Ts case the cloning and expression, atlhough requiring mueh wo*, doe. not 
'"1^ problerns so that there was no reasonable expectation of success 
Z a aCd person I, is aiso obvious to provide ^^T^^ 
of said genes or proteins having no particular unexpected effect (Claim 3). 

,n consequence, the present claims 1-3, 5-29 are not allowable under Article 33 
(3) POT. 

The specific truncated Hia proteine of Claim 4 fulfil the requirement, under Article 
33(2) and (3) PCT. 

The essential difference with D1 is the truncated form wherein the signal 
»que^ 1 deleted causing a higher expression In E. coll. Said truncated 
oroteins are still Immunogenic (se» Examples). . 
Tne^mblem of the present application can thus be defined as the provls,on of 
I^maUve hia proteL which can be produced recombinan.lv in a h,gh amount 

T :rZr:lncat«,h.a P rot^so»c.a,m4a re no. a , rt vab te . ro mD1or 

any other document cited in the Search Report. 



Item VIII 
1. 



Claim 2 is formuiated in terms of a "product by process^ In ^~^* 9 ueh 
states no unified criteria exist concerning this type of claims. Before the epo sucn 
STJL in terms of a product by process of , , „ me 

•TZlble if the product as such fulfils the requirements of patentability, I.e. If the 
pttct are novTand invent and if me product cannot be deflned by true 
technical features (Article 6 PCT). 



The same applies to claim 15. 
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2 independent Claim 3 does not disclose any true technical J«£j£«* 
C h fl rLeristic of the claimed nucleic acids Is that they are truncated and 
C^ lon bodies", in consequence, said Cairn is vague and thus 

not clear (Article 6 PCT). 

3. The Applicant should prove whether the strains of Claim 27 are known by the — 
skilled person. Otherwise said claim is not clear. 
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INTERNATIONAL SEARCH REPORT 



Applicants or agent's file reference 
1038-1025 


— PftR FURTMEb) eee Notification ol Traramlttal ot International 8»"^J^P°rt 
POH MJH 1 HSU (Form pcT/isA/ao) as well ee, where applicable, torn 6 below. 

ACTION 


International application No. 
PCT/CA 00/00289 


International filing dateW/monfh*S3r) | (Earnest) Priority Data (daymonmyw) 
16/03/2000 1 16/03/1999 



Applicant 

C0NNAUGHT LABORATORIES LIMITED 



This International Search Report has been prepared by this International Searching Authority and la 
acclro^tT Article 1 B. A copy to being transmitted to the International Bureau. 



tranamittedtotha applicant 



This International 6earch Report consists of a total of 



.sheets. 



\t\ It la also accompanied by a copy of each prior art document cited In thia report. 



1. Baala of the report 

a, With regard to the language, the International eearoh was carried out on the basis of the International application in the 
language In which it was filed, untese otherwise Indicated under this Rem. 

PI the International search waa carried out on the baala of a translation of the International application tumiahed to thia 
UJ Authority (Rule 23.1(b)). 

b With regard to any nucleotide and/or amino acid sequence disclosed m the international application, the International search 
was carried out on the baaia of the sequence listing : 
P"j contained In the International application In written form. 

filed together with the International application In computer readable term, 
furnished subsequently to this Authority In written form, 
furnished subsequsntry td this Authority In oomputer reedble form. 

the statement that the subsequently furnished written sequence listing does not go beyond the disclosure In the 
International application as filed has been furnished. 

the statement that the Information recorded In oomputer readable form la Identical to the written sequence Rating has been 
furnished 



□ 
E 
E 
E 

E 



2. Q Certain claims were found unsearchable (See Box I). 

3. |T) Unity of Invention la lacking (see Box II). 

4. With regard to the title, 

[X| the text is approved as submitted by the applicant. 

p the text has bean established by this Authority to read as follows: 



5. Wrfo regard to the abstract, 

[Xl the text to approved as submitted by the applicant .^iw^n* mtw 

N the text has been established, according to Rule 38^(b) bythls Au^om^^ 

U within one month from me data d mailing of this international search report, submit comments to this Autnomy. 

6. The figure of the drawings to be published with the abstract to Figure No. 

\ | as suggested by the applicant. 

because the applicant railed to suggest a figure. 
| | because thia figure better characterizes the Invention. 



[T] None of the figures. 
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INTERNATIONAL SEARCH REPORT 



! P rf n To^r4728r W C12Nl5/00 A61K38/O0 



International Application NO 

PCT/CA 00/00289 



AccoroTnq to mwmanonal Patent Cttaslflcallon (IPC) or to both national ctofflcrtlon ana IPO . 

B. helps BBAWCWD , _ . . , 

Minimum documentation aaarehod (daaeffleatlon system toHow-d by ctoMificailon •ymbols) 



IPC 7 C07K 

Doom^mauon ooarchod °»*r than mhUmum document to m, that euoh docum*™ a*, toctud*. In.^^^ 



T ^te^baa.cpwuHBddurtnglM tM.malloruU ^ (name « data b«. ana wn^P^aw ^^usud) 

STRAND, WPI Data, EPO-Internal , BIOSIS 



C. DOCUMENTS CONSIDERED TO M RELEVANT 



Category* 



CHtflon of document, with rmflcation. whort appropnan. ott»» relevant paaiagee 



WO 96 30519 A (UNIV WASHINGTON ;UNIV ST 
LOUIS (US); ST SEME JOSEPH VI III (US); BA) 
3 October 1996 (1996-10-03) 
abstract 
example 3 
page 82 -page 84 

GEME J W S ET AL: "CHARACTERIZATION OF 
THE GENETIC LOCUS ENCODING HAEMOPHILUS 
INFLUENZAE TYPE B SURFACE FIBRILS" 
JOURNAL OF BACTERIOLOGY, US, WASHINGTON, DC, 
vol. 178, no. 21, November 1996 (1996-11), 
pages 6281-6287, XP000863110 
ISSN: 0021-9193 
tjfe whole document 

W ~ -/- 



Rft|0vamtodatmNo. 



1-27 



1-27 




I Fu itorck«un«nttfti«ll««dtntri« oontmuatton <rf box C. 

a Special oaiagoTtea of dtad dQcumama : 

•a» docwnent daflnlng tha Qanaml atata of ^ an«Wchlanol 

tiling data . , v 

•CT document ntforrtng to an omTd6cfcmir^ t l»^ womwwnui 



El 



patent family mem&e» are naiad In annex 



ip docurrwi Bufciwiad wtor toJjtam&rnrtJOfiaJ filing dale but 
ledflr than tne priority daia c4a)mea 



DatelHhTacti.^^ 

13 February 2001 



T later dooun*rt putted tf^^ 
W DftorW date and nrt^cortfllei^ 
SaXvEndamtand tno principle or thaoiy und&nytngtne 
Invention . 

an mv«r^artep whan m document to often atone 
*V dooumantc^ 

mirrto; auch eombtaalton teing ewwro to « — 

dim ot mafflng of tha imemaikmaJ aawcft raport 



Name and mating aittass of tho ISA 

Btropoan Patom Office, PA $818 Pannttesn 2 

Tel (+31 -70) 340-2040, $1 «1 ep6 nl, 
Fax (+31-70) 34O-3016 

tam FCTASA/Sto (iBoflnd rfietf) fcMf 18BZ) 



2 0. 2. 01 



Authorized cfficar 



Panzlca, 0 
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international Apportion No 

PCT/CA 00/00289 



C.(Contlmi«tlon) DOCUMENTS CONSIDERED TO BE pEtEVANT 



Category' 



Citation of document, with buncanon.wttom ipptopiuta. * •»»• retawni P aMa » 8 * 



BARENKAMP S J ET AL: "IDENTIFICATION OF A 
SECOND FAMILY OF HIGH-M0LECULAR-UEI6HT 
ADHESION PROTEINS EXPRESSED BY NON-TYPABLE 
HAEMOPHILUS INFLUENZAE" 
MOLECULAR MICROBIOLOGY , 6B , BLACKWELL 
SCIENTIFIC, OXFORD, 

vol. 19, no. 6, 1996, pages 1215-1223, 
XP000579265 
ISSN: 0950-382X 
the whole document 

ST GEME III J W ET AL: "Prevalence and 
distribution of the hmw and hi a genes and 
the HMW and H1a adheslns among genetically 
diverse strains of nontypeabUe Haemophilus 

INFEC?f8M*AND IKMUNUY.U£.ftKERICA!8 SQGKJt 
FOR MICROBIOLOGY. WASHINGTON, 
vol. 66, no. 1, January 1998 (1998-01), 
pages 364-368, XP002137980 

the whole document 

WO 96 02648 A (AMERICAN CYANAMID CO 
; BACTEX INC (US); GREEN BRUCE A (US); 
BRINTON) 1 February 1996 (1996-02-01) 
the whole document 



US 5 843 463 A (KRIVAN HOWARD C 
1 December 1998 (1998-12-01) 
the whole document 



ET AL) 



R«tavanitocWm> 



1-27 



1-27 



J-T7 



1-27 



1-27 



Foon FCTAM/SIO (gonanntfon cf maoM *mto frkfly IBM) 



page 2 of. 2 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



This International Searching Authority found multiple (groups of) 
Invention in this International application, as follows: 

1. Claims: 1-27 (1n part) 

An isolated and purified nucleic add molecule haying a 
sequence as set forth 1n Seq.Id.No. 23 of the sequence 
listing, encoding for an ami noadd molecule of an 
Haemophilus Influenzae adhesln having primary structure as 
set forth 1n Seq.Id.No. 24 of the sequence listing. Vectors 
for thirecomblriant production of said adhesln. immunogenic 
compositions containing the same. 

2. Claims: 1-27 (1n part) 

An Isolated and purified nucleic add molecule having a 
Sequel as set forth 1n Seq.Id.No. 25 of the sequence 
Hstlna. encoding for an amlnoacld molecule of an 
HaemopMlus Influenzae adhesln having primary fracture as 
set forth 1n Seq.Id.No. 26 of the sequence listing. Vectors 
fSr tS recSmblSant production of said adhesln. Immunogenic 
compositions containing the same. 

3. Claims: 1-27 (1n part) 

An isolated and purified nucleic add molecule having a 
JeqleScfa? ?et forth 1n Seq.Id.No.27 of the sequence 
Hstlna encodlna for an ami noadd molecule or an 
HaemoShhSr?nfluenzae adhesln having primary structure as 
set forth 1n Seq.Id.No. 28 of the sequence listing. Vectors 
for tS recombinant production of said adhesln. immunogenic 
compositions containing the same. 

4. Claims: 1-27 (1n part) 

An isolated and purified nucleic add molecule having a 
SSquSicS as Jet forth In Seq.Id.No.29 of the sequence 
n«tino encodlna for an ami noadd molecule or an 

eet forth 1n Sea Id. No. 30 of the sequence listing, vectors 
fit the ?ecSmb?San? production of said adhesln. Immunogenic 
compositions containing the same. 

5. Claims: 1-27 (1n part) 

An isolated and purified nucleic add molecule having a 
sequence as set forth 1n Seq.Id.No.31 of the sequence 
ncMna encodlna for an ami noadd molecule of an 
HaemoShllurJSflueizL adhesln having primary structure as 
set forth 1n Seq Id. No. 32 of the sequence listing. Vectors 
for the reco mbinant production of said adhesln. immunogenic 

■ ' page 1 of 2 
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compositions containing the same. 

6. Claims: 1-27 (1n part) 

An isolated and purified nucleic add molecule having a 
SquSSeTu set forth In Seq.Id.No.33 of the sequence 
Ustmo encoding for an amlnoadd molecule of an 
Haemophilus Influenzae adhesln having primary structure as 
"!rSth in Sea Id No. 34 of the sequence listing. Vectors 
for" tS Recombinant pToducJU of sid adhesln. immunogenic 
compositions containing the same. 

7. Claims: 1-27 (1n part) 

An isolated and purified nucleic add molecule having a 
«queScJ as tSt forth 1n Seq.ld.No.35 of the sequence 
Ustlna encoding for an amlnoadd molecule of an 
Haemoph luslnfluenzae adhesln having primary structure as 
set forth in Seq.Id.No.36 of the sequence listing Vectors 
for the recombinant production of said adhesln, immunogenic 
compositions containing the same. 
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* □ «• dapandent «»» and or* n* drafted m accord the aa«nd and third aemancea o, Rule 6.4(a). 

Bo« II ObBTvmona whare unity «l Inventi on ■» laeWng (ConUnu atlQn of Item Z « 1— »W 

This .nt^natk^S^rehlno^thorlty found m 

see additional sheet 



\ r-n A8 „, .cu,^ search feea ware «maly P^d * ma appUcant, U> .nternat.onal *»rch "apo* ■» 

LXJ soarohabla olatms. 

a H as a, aearo^e O.ma co.d be searched without effort ,«**», an « thl. Au^ty d» not m** Payment 
' 1 — 1 of any additional tea. 

r-i . „ ^ h,„ r^md agonal aearch fees were timely paid by the applicant, thla international Search R^ot 



paId by ma applicant Consequently, thla international Search Report I* 



Remark on Prot«»t 



Q The additional eeaich teoewans accompanied by *e applicant • orowt 
JYj No protaat accompanied the payment o! additional search fee*. 
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chad in search report 



WO 9630519 



03-10-1996 



W0 9602648 



01-02-1996 



US 5843463 



01-12-1998 



US 
AU 
AU 
CA 
EP 
OP 



5646259 A 
718392 B 
5322896 A 
2216292 A 
0815236 A 
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EP 
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EP 
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US 
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0647139 A 
2805174 B 
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From the INTERNATIONAL SEARCHING AUTHORITY 



To: 

SIM & McBURNEY 
Attn. Stewart, Michael, I. 
330 University Avenue 
6th Floor 

Toronto, Ontario M5G 1R7 
CANADA 



RECEIVED 

FEB &6 2001 



NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONA!- SEARCH REPORT 
OR THE DECLARATION 

(PCTRule 44,1) 



npp, „ 

1038-1025 



International application No. 
PCT/CA 00/00289 



Date of mailing 
(day/tnonthfyear) 



20/02/2001 



FOR FUHl ntri m\# i iw« 



International filing date 
fitoy/monthbear) j ty<)3/2000 



Applicant 

C0NNAUGHT LABORATORIES LIMITED 

[2 The applicant lo hereby notified that ths International Season Report has been established and la transmitted herewith. 

WS^^ of the intematumal Application (see Rule 46): 

When? The time llmh for filing such amendment* Is normally 2 months from the < date of 

Inwmaitenal Search Report; however, for more-details, see the notes on the ecoompanylng eheet. 



International t 
Where? Directly to the 



Haport; 

' International Bureau of WIPO 
34, ohemln des Colombettes 
121 1 Geneve 20, Switzerland 
FascJmlle No.: <4i-ftft) 740.1 4i35 



For more detailed Instructions, see the notss on the accompanying sheet, 

2 rn The applicant la hereby notified that no lntemrtlo 
' I— I Article 17{2)(a) to that effect Is tranammed herewith. 

3.0 Wrthreoardtotheproteel against payment of (an) agonal tee(s) ur*dor Rule 40.2. the applloam is notified m 
r-i theprotaattogstherwimthede^^ 

□ STpRK refusal to forward the texts of both the: protest and the decision thereon to the designated Offices. 

□ no decision has been made yet on the protest; the applicant wUI be notified as soon as a decision Is made. 
4. Further ectJon(e): The applioant Is reminded of the following: 

completion of the technical preparations for International publication. 

priority date oroould not be elected because they are not bound by Chapter II. 



Name and mailing address of the International Searching Authority 
European Patent Office, P.B. 5818 Patemlaan 2 
MU2260 HV RQswQk 

Tel. (+31 -70) 340-2040. Tx. 31 651 epo nl, 
Fax- (+31-70) 340-3016 



Authorized officer 

Chantal Meyer 



Form PCT/lSA/220 (July 1698) 
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NOTES TO FORM PCT/ISA/220 



These Notes ere Intended to give the basic Instructions concerning the filing of amendments U J*< wj*^ J5! lM , ftrtfl 
Notes a% bSd on the requirements of the Patent Cooperation Treaty, the Regulations ^^^2^^"^™ 
under that T>wty li n case of discrepancy between these Notes and those reaulrements. the latter are applicable. For more 
detailed information, see also the PCT Applicants Guide, a publication of WIPO. 

In these Notes, •Article-, "Rule", and "Section' refer to the provisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions, respectively. 



INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 
T*e*b9jiii» 




for towposes 'of provfatonaJ protection or has another reason for amending the claims before International publication. 
FurthermoieYrlehould be emphasised that provisional protection Is available In some States only. 

What parte of the International application may be amended? 

Under Article 1 8, only the dalmamay be amended. 

During the International phase, the claims may alsobe amended {or ^*rf ™nded| ' ^i^ncki^S? 
the International Preliminary Examining Authority. The description and drawings may only be amended under 
Artlole 34 before the International Examining Authority. 

Upon entry Into the national phase, all parts of the International application may be amended under Artlole 28 
or, where applicable, Article 41 . 

When? Within 2 months from the date of transmittal of the- International search report or 1* J"°^ £SS2SLi 
date, whlchevertlme limit expires later. It should be noted, however, th* the ^^^J^SSSS^ 
as having bean received on time rf they are received by the International Bureau after the exp »^ ofthe 
appteable time limit but before the oompletion of the technical preparations for International publication 
(Rule 46.1). 

Where not to file the amendments? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). 

Where a demand for International preliminary examination has been/Is filed, eee below. 

How? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of 

one or more of the claims as filed. 

A replacement sheet must be submitted for each sheet of the claims whloh, on account of an amendment or 
amendments, differs from the sheet originally filed. 

An the claims appearing on a replacement sheet must be numbered In Arabic numerala, Wereactalmte 
Sled! no renumbering of the other claims Is required, ^cweswhere claims are renumbered, they must 
be renumbered consecutively (Administrative Instructions, Section 205(b)). 

The amendments must be made In the language In which the International application to to be published. 

What documents must/may accompany the amendments? 
Utter (Section 205(b)): 

The amendments must be submitted with a letter. 

The letter will not be published with the International application and ^^°^? d ^^l^^J^ t 
corrfSS with the 'Statement under Article 1 9(1)' (seebelow, under 'Statement under Article 19(1 ) ). 

The letter must be In English or French, at the choice of the applicant. However, If the ^"fiy^ottt?* 
hVtemX^ Engllah. the letter must be In EnglJeh; If the language of the IntametloTisj application 

la French, theletter must be In French. 
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NOTES TO FORM PCT/ISA/220 (continued) 



The letter must Indicate the differences between the claims as fired end the olaJms a? ^ 8 ^^,^* «v«h 
ZoZ indicate, In connection with each claim appearing In the toemeflonal application (It being understood 
that Identical Indications concerning several claims may be grouped),wnetner 

(0 the claim la unchanged; 

(11) the claim Is cancelled; 

(HI) the claim Is new; 

(rv) the claim replaces one or more claims ae filed; 

(v) the claim la The result of the division of a olalm as filed. 

The following example* Illustrate the manner Inwhlch amendments) muet be explained In the 
accompanying letter: 

1 . [Where originally there were 46 claims and after amendment of some dalms thenv are 5 1]: 
"Claims 1 to 29, 31 , 32, 34, 35. 37 to 48 replaced by amended clalme bearing the aeme numbers, 
claims 30, 33 and 36 unchanged; new claims 48 to 51 added.* 

2. (Where originally there were 1 5 claims and after amendment of all claims there ere 1 1]: 
■Claims 1 to 1 5 replaced by amended claims 1 to 1 1 .* 

3. [Where originally there were 1 4 claims and the: amendments consist In cancelling soma claims end in adding 

"cieJmslto 6 and 14 unchanged; claims 7 to 13 cancelled: new claims 1 6. 1 6 and 17 added.' ot 
-Claims 7 to 13 cancelled; new claim* 15, 16 and 17 added; all other claims unchanged." 

4. [Where various kinds ot amendments are made]: . < ft . lkttl mrYiAr%Mm M 

l Clalma 1-10 unchanged; claims 1 1 to 13, 16 and 19 cancelled; , claims 14 ,15 and 16 replaced by amended 
claim 14; claim 17 subdivided into amended claims IB, 16 and 17; new otalms 20 and 21 added. 

"Statement under article 16(1)" (Rule 46.4) 

The amendments may be accompanied by a statement explaining the «^oniO>nente and In^r^ e^ Impact 
mat such amendments might have on the description and the drawings (whtoh cannot be amended under 
Article 19(1)). 

The statement will be published with the International application and the amended claims. 

H muet be In the language In which the International application Is to be published. 

It must be brief, not exceeding 600 words H In English or If translated Into English. 

(t should not be confused with and does not replace the letter Indicating ^QdHf^ncea ^aonmeclaliiw 

as filed and as amended. It must be filed on a separate sheet and must be Identified ae such by a heading, 

preferably by using the words "Statement under Article 1 9(1 ).* 

It may not contain any disparaging comments on the international search report ^^^^JL^^^U 
conSned In that report PfeTerenS to citations, relevant to « given claim, contained m the International search . _ 
report may be made only In connection with an amendment of that claim. 

Consequence If a demand (or International preliminary examination has already been filed 

If, at the time of filing any amendments and anyie^ompanylng ^™^ und !J r \^^ r ^^^^J!!Srnm of 
International prelimSary examination has already been submitted, the ^^^^^^'^^ 0/1 
flUng the amendments (and any statement ) with the Interrmtional Bureau, also flte ^^^ m f^ l a i d . 
PrKary Examining Authority a copy of auctvamendments (andofany statement) and, ^""fj* ■ 
■ SatioKof such arrTendmente for the procedure before that Au^orlty (^ Rules 55.6(a) and 62.2, first 
sentence). For further mfdrmation, aee the Notes to the demand form (PCI7IPEA/401). 

Consequence with regard to translation of the International application for entry Into the national phase 

The applicants attention la drawn to the fact that, upon entty Into the n ^^^?^ a ^^fl^ t ?^ „, m 
daJmsas amended under Article 16 may have So be furnished to the designated/elected Offices, Instead of. or 
In addition to. the translation of the claims as filed. 

For further details on the requirements of each designated/elected Office, see Volume II of the PCT Applicant's 
Guide. 
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Applicant's or agent's file reference 

1038-1025 


FOR FURTHER see Notification of Transmittal of International Search Report 
_ _ (Form PCT/ISA/220) as well as, where applicable, item 5 below. 

ACTION 


International application No. 

PCT/CA 00/00289 


International fifing date (day/month/year) 

16/03/2000 


(Earliest) Priority Date (day/month/year) 

16/03/1999 


Applicant 

C0NNAUGHT LABORATORIES LIMITED 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 6 sheets. 

|~X] It is also accompanied by a copy of each prior art document cited in this report. 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 



□ 



the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 



b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

| | contained in the international application in written form. ■ 
filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



□ 

m 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

| X | the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 



| | Certain claims were found unsearchable (See Box I). 
|~X~| Unity of invention is lacking (see Box II). 



4. With regard to the title, 

[X] the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

|~X~| the text is approved as submitted by the applicant. 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
' — ' within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. 



| | as suggested by the applicant. [X] None of the figures. 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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nternational Application No 
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A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 C07K14/285 C12N15/00 A61K38/00 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 C07K 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

STRAND, WPI Data, EPO-Internal , BIOSIS 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 96 30519 A (UNIV WASHINGTON ;UNIV ST 
LOUIS (US); ST GEME JOSEPH W III (US); BA) 
3 October 1996 (1996-10-03) 
abstract 
example 3 
page 82 -page 84 

GEME J W S ET AL: "CHARACTERIZATION OF 
THE GENETIC LOCUS ENCODING HAEMOPHILUS 
INFLUENZAE TYPE B SURFACE FIBRILS" 
JOURNAL OF BACTERIOLOGY, US, WASHINGTON, DC, 
vol. 178, no. 21, November 1996 (1996-11), 
pages 6281-6287, XP000863110 
ISSN: 0021-9193 
the whole document 

-/-- 
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Further documents are listed in the continuation of box C. 



0 



Patent family members are listed in annex. 



° Special categories of cited documents : 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

■E' earlier document but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

'C document referring to an oral disclosure, use, exhibition or 
other means 

•P' document published prior to the international filing date but 
later than the priority date claimed 



"T* later document published after the international filing dale 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

*X' document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"V document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

'&• document member of the same patent family 



Date of the actual completion of the international search 



13 February 2001 



Dale of mailing of the international search report 



2 0. 2. 01 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patenttaan 2 
NL - 2280 HV Rijswijk 
TeL (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Panzica, G 
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C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' 



Citation of document, with indication .where appropriate, of the relevant passages 



Relevant to claim No. 



BARENKAMP S J ET AL: "IDENTIFICATION OF A 
SECOND FAMILY OF HIGH-MOLECULAR-WEIGHT 
ADHESION PROTEINS EXPRESSED BY NON-TYPABLE 
HAEMOPHILUS INFLUENZAE" 
MOLECULAR MICROBIOLOGY , GB , BLACKWELL 
SCIENTIFIC, OXFORD, 

vol. 19, no. 6, 1996, pages 1215-1223, 
XP000579265 
ISSN: 0950-382X 
the whole document 

ST GEME III J W ET AL: "Prevalence and 
distribution of the hmw and hi a genes and 
the HMW and Hi a adhesins among genetically 
diverse strains of nontypeable Haemophilus 
influenzae" 

INFECTION AND IMMUNITY, US, AMERICAN SOCIETY 

FOR MICROBIOLOGY. WASHINGTON, 

vol. 66, no. 1, January 1998 (1998-01), 

pages 364-368, XP002137980 

ISSN: 0019-9567 

the whole document 

W0 96 02648 A (AMERICAN CYANAMID CO 
;BACTEX INC (US); GREEN BRUCE A (US); 
BRINT0N) 1 February 1996 (1996-02-01) 
the whole document 

US 5 843 463 A (KRIVAN HOWARD C ET AL) 
1 December 1998 (1998-12-01) 
the whole document 
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International Application No. PCT£A 00 /)0289 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-27 (in part) 

An isolated and purified nucleic acid molecule having a 
sequence as set forth in Seq.Id.No. 23 of the sequence 
listing, encoding for an aminoacid molecule of an 
Haemophilus influenzae adhesin having primary structure as 
set forth in Seq.Id.No. 24 of the sequence listing. Vectors 
for the recombinant production of said adhesin, immunogenic 
compositions containing the same. 



2. Claims: 1-27 (in part) 

An isolated and purified nucleic acid molecule having a 
sequence as set forth in Seq.Id.No. 25 of the sequence 
listing, encoding for an aminoacid molecule of an 
Haemophilus influenzae adhesin having primary structure as 
set forth in Seq.Id.No. 26 of the sequence listing. Vectors 
for the recombinant production of said adhesin, immunogenic 
compositions containing the same. 



3. Claims: 1-27 (in part) 

An isolated and purified nucleic acid molecule having a 
sequence as set forth in Seq.Id.No. 27 of the sequence 
listing, encoding for an aminoacid molecule of an 
Haemophilus influenzae adhesin having primary structure as 
set forth in Seq.Id.No. 28 of the sequence listing. Vectors 
for the recombinant production of said adhesin, immunogenic 
compositions containing the same. 



4. Claims: 1-27 (in part) 

An isolated and purified nucleic acid molecule having a 
sequence as set forth in Seq.Id.No. 29 of the sequence 
listing, encoding for an aminoacid molecule of an 
Haemophilus influenzae adhesin having primary structure as 
set forth in Seq.Id.No. 30 of the sequence listing. Vectors 
for the recombinant production of said adhesin, immunogenic 
compositions containing the same. 



5. Claims: 1-27 (in part) 

An isolated and purified nucleic acid molecule having a 
sequence as set forth in Seq.Id.No. 31 of the sequence 
listing, encoding for an aminoacid molecule of an 
Haemophilus influenzae adhesin having primary structure as 
set forth in Seq.Id.No. 32 of the sequence listing. Vectors 
for the recombinant production of said adhesin, immunogenic 
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compositions containing the same. 



6. Claims: 1-27 (in part) 

An isolated and purified nucleic acid molecule having a 
sequence as set forth in Seq.Id.No.33 of the sequence 
listing, encoding for an aminoacid molecule of an 
Haemophilus influenzae adhesin having primary structure as 
set forth in Seq.Id.No.34 of the sequence listing. Vectors 
for the recombinant production of said adhesin, immunogenic 
compositions containing the same. 



7. Claims: 1-27 (in part) 

An isolated and purified nucleic acid molecule having a 
sequence as set forth in Seq.Id.No.35 of the sequence 
listing, encoding for an aminoacid molecule of an 
Haemophilus influenzae adhesin having primary structure as 
set forth in Seq.Id.No.36 of the sequence listing. Vectors 
for the recombinant production of said adhesin, immunogenic 
compositions containing the same. 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. [ | Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



| | Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



3. | | Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

see additional sheet 



1 - I y I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
L - & - J searchable claims. 



2. | I As all searchable claims coutd be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
' 1 covers only those claims for which fees were paid, specifically claims Nos.: 



No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest [ | The additional search fees were accompanied by the applicant* s protest. 

| X | No protest accompanied the payment of additional search fees. 
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